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(54) GAS GENERATOR 



(57) It is an object of the present invention to provide 
a gas generator suitable for an organic-compound gas 
generating agent and excellent in heat resistance, pres- 
sure resistance, and sealing. In the gas generator, a 
housing (4) is formed by joining an iron- or steel-made 
upper lid (2), consisting of a top plate (2a) and a side 
cylinder (1a) extending downward from an entire cir- 
cumferential edge thereof and provided with many gas 



discharge holes (8) with an iron- or steel-made lower lid 
(3), consisting of a bottom plate (3f), side cylinder (1b) 
extending upward from an entire circumferential edge 
thereof, and an ignitor holding portion (3a) formed inte- 
grally with the bottom plate (3f) and for fixing by caulking 
an ignitor (30). In the housing (4), the ignitor (30) and a 
gas generating agent (6) are arranged in the order men- 
tioned from a center thereof. 
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Description 
Technical Field 

[0001] The present invention relates to a gas gener- 
ator for use in an airbag safety system for safely pro- 
tecting a driver and occupant from an impact caused by 
a collision of an automobile or the like. 

Background Art 

[0002] The gas generators of this type include the one 
having a housing made of an aluminum alloy, iron, or 
steel. Because a housing made of an aluminum alloy is 
readily molded compared to a housing made of iron or 
steel, in some housings, an ignitor holding portion for 
fixing an ignitor is integrally formed at a center of a lower 
lid, as disclosed in Japanese Unexamined Patent Pub- 
lication No. Hei 10-081190. In some housings made of 
iron or steel, for example, an ignitor holding portion (a 
holder for an ignitor), that is another member, is fixed by 
welding on a press-formed lower lid, as disclosed in Jap- 
anese Unexamined Patent Publication No. Hei 
11-078764. 

[0003] In consideration of environment and safety, 
there is a tendency to change an azidation gas gener- 
ating agent in which sodium azide is used to a nitrogen 
containing organic-compound gas generating agent. 
[0004] However, a combustion temperature of the ni- 
trogen containing organic-compound gas generating 
agent is likely to be high compared to that of the azida- 
tion gas generating agent. A higher pressure is required 
to keep the same level of burning characteristic and a 
housing made of an aluminum alloy and having a con- 
struction of a single cylinder has a limit in heat resistance 
and pressure resistance. 

[0005] A housing should have a sealing construction 
to protect a gas generating agent from deterioration by 
moisture absorption. If an ignitor holding member is 
fixed by welding on the housing made of iron or steel, 
in addition to a welding process, there is a possibility 
that a problem occurs with regard to reliability in sealing 
of a welded portion. Therefore, from necessity to keep 
the reliability, a leak test should be carried out before- 
hand. 

[0006] Similarly, in a case that the ignitor holding 
member is fixed by caulking, it is necessary to add a 
sealing member such as a packing, to fix by caulking, 
and to carry out a seal test. 

[0007] In a case that a length in an axial direction (L) 
is shorter than a diameter (D) of a gas generator (L/D ^ 
1), a lower lid cannot be so thick as to prevent a modi- 
fication by a high internal pressure generated atthe time 
of burning of a gas generating agent, if the lower lid is 
modified by a pressure generated at the time of burning 
of the gas generating agent, there may occur a leak of 
a combustion gas with a damage of a welded portion of 
an ignitor holding portion and unfixing of a caulking. 



There is an adverse possibility that the leaked combus- 
tion gas does not go through a cooling/filtering member. 
[0008] It is an object of the present invention to solve 
various problems described above, specifically, to pro- 
5 vide a gas generator suitable for a nitrogen containing 
organic-compound gas generating agent and excellent 
in heat resistance, pressure resistance, and sealing. 

Disclosure of the Invention 

10 

[0009] A gas generator of the present invention is so 
structured that a housing is formed by joining an iron- 
or steel-made upper lid, containing a top plate and a side 
cylinder extending downward from an entire circumfer- 
15 ential edge thereof and provided with many gas dis- 
charge holes with an iron- or steel-made lower lid, con- 
taining a bottom plate, side cylinder extending upward 
from an entire circumferential edge thereof, and an ig- 
nitor holding portion formed integrally with the bottom 
plate and for fixing by caulking an ignitor. In the housing, 
the ignitor and a gas generating agent are arranged in 
the order mentioned from a center thereof . A flange ex- 
tending horizontally outward from the side cylinder of the 
top plate is formed. The integral forming is done by a 
repetition of pressuring iron or steel to flow. The lower 
lid is formed into a ball-like shape. The ignitor holding 
portion comprises an inner side cylindrical portion 
standing on a wall thickness portion of the bottom plate 
of the ball-like lower lid and holding the ignitor, a pro- 
truding portion protruding into a center from the inner 
side cylindrical portion and mounting the ignitor, and a 
bending portion extending from the inner side cylindrical 
portion, bending towards the center, and fixing the igni- 
tor by caulking. Organic-compound gas generating 
agents containing mainly nitrogen are disposed in the 
housing. 

[0010] Hence, the ignitor holding portion is formed in- 
tegrally with the bottom plate in the gas generator of the 
present invention, a sealing test of the ignitor holding 
portion is not necessary, it is possible to protect the gas 
generating agent from deterioration by moisture absorp- 
tion caused by a defective seal. Because the lower lid 
is made of high strength iron or steel, it is also possible 
to prevent the lower lid from being modified by a high 
internal pressure generated atthe time of burning of a 
nitrogen containing organic-compound. The lower lid 
and the ignitor holding portion are formed integrally. As 
a result, it is possible to prevent a sealing portion from 
being damaged even if the lower lid is modified by the 
internal pressure. 

[001 1 ] Because the flange is formed on the upper lid 
side, the ignitor holding portion can be formed integrally 
on the lower lid side. 

[0012] By a repetition of pressuring iron or steel to flow 
by partial forging, spinning or the like, it is possible to 
form the ignitor holding portion integrally with the lower 
lid even if the lower lid is made of iron or steel. Also, the 
lower lid is formed into a ball-like shape. As a result, a 
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high mechanical strength can be shown. As a result, it 
is also possible to prevent the lower lid from being mod- 
ified by a high internal pressure generated at the time 
of burning of a nitrogen containing organic-compound. 
[0013] The ignitor holding portion is formed by a rep- 
etition of pressuring iron or steel to flow, it is possible 
that the ignitor holding portion is formed integrally from 
the bottom plate into an interior of the housing in a stand- 
ing shape. Therefore, a sealing of the ignitor holding por- 
tion is not necessary to be tested. As integrally formed, 
the ignitor holding portion can keep a high strength and 
prevent a seal from being damaged even if the lower lid 
is modified by the internal pressure generated at the 
time of burning of organic-compound gas generating 
agents. 

[0014] As mounted on the lower lid over a wall thick- 
ness portion, the ignitor holding portion can keep a high- 
er strength and prevent a seal from being damaged 
more reliably. 

[0015] Because the ignitor holding portion is integrally 
formed, a wall thickness of the lower lid can be thickened 
even if L/D is no more than 1 . 

Brief Description of the Drawings 

[0016] 

FIG. 1 is a schematic sectional view showing an en- 
tire structure of an example of a gas generator ac- 
cording to the present invention. 

Best Mode for Carrying Out the Invention 

[0017] The embodiments of a gas generator accord- 
ing to the present invention will be described below with 
referenceto the drawing. FIG. 1 is a schematic sectional 
view showing an example of the gas generator of the 
present invention. As shown in FIG. 1 , a gas generator 
G1 is composed of an iron- or steel made upper and 
lower lids 2 and 3. 

[0018] Iron or steel to be used may be wrought iron, 
iron, steel : steel alloy, and the like generally used in forg- 
ing, spinning, and press-forming and the like and is not 
specifically limited. 

[001 9] The upper lid 2 is composed of a top plate 2a, 
a side cylinder 1a extending downward from the entire 
circumferential edge thereof and provided with many 
gas discharge holes 8, and a flange 1c extending verti- 
cally outward from the side cylinder 1 a and mounting an 
airbag module (not shown). 

[0020] The lower lid 3 is composed of a bottom plate 
3f, a side cylinder 1b extending upward from the entire 
circumferential edge thereof, and an ignitor holding por- 
tion 3a formed integrally with the bottom plate 3f and for 
fixing by caulking an ignitor 30. 

[0021] The upper lid 2 and the lower lid 3 are formed 
by a repetition of partial pressuring to flow. In this case, 
the repetition of partial pressuring to flow means to par- 



tially repeat general forging and spinning processes. 
Therefore, the upper lid 2 and the lower lid 3 are made 
of a single plate-like iron or steel or a single block-like 
iron or steel by using a metal pattern for example, and 
5 combining methods of forging, spinning, pressing proc- 
esses and the like. 

[0022] By the partially repetition of pressuring to flow 
as described above, it is possible to form the top plate 
2a and the bottom plate 3f of the upper lid 2 and the 

10 lower lid 3 into a ball-like shape, wherein the lower lid 
has enough pressure resistance not to be modified by 
the internal pressure generated at the time of burning of 
a nitrogen containing organic-compound. 
[0023] Because a flange 1 c is formed with the upper 

15 |jd 2 for mounting an airbag module, it is not required to 
excessively complicate a form of the lower lid 3 integrally 
formed with the ignitor holding portion 3a. As a result, 
the ignitor holding portion 3a can be formed integrally. 
[0024] It is preferable that the ignitor holding portion 

20 3a is formed in the center of the bottom plate 3f in view 
of strength. The ignitor holding portion 3 according to 
the embodiments of the present invention is composed 
of an inner side cylindrical portion 3b standing on a wall 
thickness portion 3e of the bottom plate 3f of the ball- 

25 like lower lid 3 and holding the ignitor 30, a protruding 
portion 3d protruding into a center from the inner side 
cylindrical portion 3b and mounting the ignitor 30 over 
a packing 31 , and a bending portion 3c extending from 
the inner side cylindrical portion 3b, bending towards the 

30 center, and fixing the ignitor 30 by caulking. 

[0025] Because the inner side cylindrical portion 3b is 
formed to stand on the wall thickness portion 3e of the 
bottom plate 3f as described above, the ignitor holding 
portion 3a is excellent in mechanical strength. There- 

35 fore, the ignitor holding portion 3a is not damaged by an 
internal pressure generated in combustion of the gas 
generating agent 6 even if the lower lid 3 is modified. 
Also, the ignitor holding portion 3a is integrally formed, 
there is no problem on sealing and a leak test is not re- 

40 quired. It is not required to form the inner side cylindrical 
portion 3b over the wall thickness portion 3e. The side 
cylindrical portion 3b may be formed to stand on the bot- 
tom plate 3f directly. 

[0026] The upper lid 2 and the lower lid 3 formed as 
45 described above forms a single cylindrical housing 4 
abutting and joining side cylinders 1a and 1 b with each 
other. Hence, a joining method is electron beam weld- 
ing, laser welding, friction welding and the like. 
[0027] Because the gas generator G1 of the present 
50 invention has a housing construction of a single cylinder, 
the side cylinder 1 should bear all force added in an axial 
direction against the internal pressure generated by 
combustion of the gas generating agent 6. For a reason 
mentioned, it is preferable that a diameter (D) of the gas 
55 generator is no more than 70 mm. A length (L) in an 
altitudinal direction is preferable to be no more than 70 
mm for a passenger seat and no more than 40 mm for 
a driver's seat to be incorporated in an airbag module 
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(not shown). 

[0028] A cooling/filtering member 7 is mounted 
throughout the upper lid 2 and the lower lid 3 in the hous- 
ing 4 and a gas generating agent 6 is loaded being held 
by a cushion members and afixing lid member 9a there- 
in. A ring member 9b having an L-shaped section is dis- 
posed abutting with a lower end of the cooling/filtering 
member 7 at the inside thereof. Both the fixing lid mem- 
ber 9a and the ring member 9b have a function of pre- 
venting a generated gas from flowing out from a gap be- 
tween an inner surface of the housing and the cooling/ 
filtering member 7. The gap appears by a modification 
of the housing 4 which occurs when the gas generator 
G1 actuates. A cylindrical punched metal 11 having 
many holes on an outer periphery thereof is disposed 
on an outer periphery of the cooling/filtering member 7. 
The punched metal 11 has a function of preventing the 
cooling/filtering member 7 from being crushed by a gas 
pressure generated when a gas generating agent 6 
burns and closing a space 12. The punched metal 11 
reliably discharges a gas generated by combustion of 
the gas generating agent 6 through a gas discharge hole 
8. 

[0029] On inner surfaces of a large number of gas dis- 
charge holes 8 provided on the side cylinder 1a of the 
upper lid 2, a sealing member (e.g., an aluminum foil 
member) 10 is stuck and keeps inside of the housing 4 
airtight with a packing 31 abutting on the ignitor holding 
portion 3a. 

[0030] Next, an assembling process of the gas gen- 
erator G1 shown in FIG. 1 will be described based on 
the drawing. First, the packing 31 is abutted on the ig- 
nitor holding portion 3a of the lower lid 3 and the ignitor 
30 is fixed by caulking. Then, the ring member 9b is put 
in and the cooling/filtering member 7 is inserted. And 
then, the gas generating agent 6 is loaded inside the 
cooling/filtering member 7 and the fixing lid member 9a 
is disposed over the cushion member 5. The gas dis- 
charge hole 8 is covered with the upper lid 2 sealed by 
the sealing member 1 0 and the lower lid 3 and the upper 
lid 2 are joined. As a result, the gas generator G1 shown 
in FIG. 1 is integrated. 

[0031] Next, an operation of a gas generator of the 
present invention will be described taking the gas gen- 
erator shown in FIG. 1 for instance. When a collision 
detecting device mounted in a vehicle detects a collision 
of the vehicle, the ignitor 30 ignites in response to a de- 
tection signal and the gas generating agent 6 is ignited 
by a flame of ignition. Then, a high-pressure gas starts 
to be generated by combustion of the gas generating 
agent 6. When gas pressure in the housing 4 rises and 
reaches a predetermined pressure, the sealing member 
10 bursts and a high-pressure gas spouts out of the gas 
discharge holes 8 and instantaneously inflates an airbag 
(not shown). 

[0032] A slag generated at the time of combustion of 
the gas generating agent 6 is collected and cooled in a 
process of passing through the cooling/filtering member 



7 and supplied for the airbag. A temperature and a pres- 
sure in the housing 4 become instantaneously high after 
combustion starts. Housing structural members (the 
side cylinder 1 , the upper lid 2 and the lower lid 3) made 

5 of iron or steel can be thinner in thickness than one 
made of an aluminum alloy. It is possible to make com- 
ponent members (the side cylinder 1 , the upper lid 2 and 
the lower lid 3) to be thin by using iron or steel compared 
with using an aluminum alloy. It becomes easy to apply 

10 even an organic-compound gas generating agent which 
is hard to be used for a housing made of an aluminum 
alioy. The kind of types of applicable gas generating 
agents can be increased and the gas generator can be 
readily designed. 

15 [0033] In a gas generator, wherein a length (L) of a 
housing is shorter than a diameter (D) thereof (a gas 
generator, wherein L7D is no more than 1), if the upper 
lid 2 and the lower lid 3 are thick, the gas generating 
agent cannot be loaded sufficiently. Therefore, increase 

20 of weight is required to be controlled. There is an upper 
limit to the thickness of the upper lid 2 and the lower lid 
3 for a reason mentioned above. A design, wherein the 
upper lid 2 and the lower lid 3 are not damaged but al- 
lowed to be modified, is desired. Particularly, the lower 

25 |jd 3 requires to have an ignitor holding portion. In a case 
where the ignitor holding portion is fixed by welding or 
caulking as another member, it is hard to prevent a dam- 
age of a fixing and joining portion accompanied with a 
modification thereof in a design in which the modification 

30 js allowed. However, the damage can be readily pre- 
vented because of integral forming. Even if LVD is no 
more than 1 , a rigidity of the lower lid 3 improves and 
the modification of the gas generator can be prevented. 
[0034] The present embodiment, wherein the bottom 

35 plate 3f of the lower lid 3 and the top plate 2a of the 
upper lid 2 are in a ball-like shape, is described. How- 
ever, the bottom plate 3f and the top plate 2a may be flat. 
[0035] As gas generating agents capable of being 
used in the present invention, gas generating agents, 

40 wherein nitrogen containing organic-compounds such 
as tetrazoles compounds, triazoles compounds, azodi- 
earbonamides compounds, and guanidines compounds 
are used as fuel, and oxidizing agents such as nitrates, 
oxohalogenates are added thereto and mixed therewith, 

45 may be illustrated. 

[0036] The gas generator according to the present in- 
vention is not limited to the embodiment mentioned 
above. For example, it is possible to form the ignitor 
holding portion 3a eccentrically on the bottom plate 3f 

50 and form 2 and more ignitor holding portions. 

Capability of Exploitation in industry 

[0037] According to the gas generator for an airbag of 
55 the present invention described above, by making a low- 
er lid of iron or steel and forming an ignitor holding por- 
tion integrally in a center thereof, it is possible to omit a 
joining and fixing process and a sealing process con- 
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ventionally required for joining and fixing other mem- 
bers. It is also possible to prevent a damage of a fixing 
and joining portion. As a result, an organic-compound 
gas generating agent, wherein an internal pressure is 
likely to be high at the time of burning thereof, can be 5 
readily applied. 



Claims 

10 

1. A gas generator comprising a housing (4) formed 
by joining an iron- or steel-made upper lid (2), con- 
taining a top plate (2a) and a side cylinder (1a) ex- 
tending downward from the entire circumferential 
edge thereof and provided with many gas discharge 1$ 
holes (8), with an iron- or steel-made lower lid (3) 
containing a bottom plate (3f), a side cylinder (1b) 
extending upward from the entire circumferential 
edge thereof, and an ignitor holding portion (3a) 
formed integrally with the bottom plate (3f) and for 20 
fixing by caulking an ignitor (30), the ignitor (30) and 

a gas generating agent (6) being arranged in the 
housing (4) in the order mentioned from the center 
thereof. 

25 

2. The gas generator according to claim 1 , wherein a 
flange (1c) extends vertically outward from the side 
cylinder (1a) of the upper lid (2). 

3. The gas generator according to claim 1 , wherein the 30 
integral forming is done by a repetition of partial 
pressuring the iron or steel to flow. 

4. The gas generator according to claim 3, wherein the 
lower lid (3) is formed into a ball-like shape. 35 

5. The gas generator according to claim 3, wherein the 
ignitor holding portion (3a) stands on a wall thick- 
ness portion (3e) of the bottom plate (3f) of the ball- 
like lower lid (3) and comprises an inner cylindrical *o 
portion (3b) for holding the ignitor (30), a protruding 
portion (3d) protruding from the inner cylindrical 
portion (3b) into a center thereof and mounting the 
ignitor (30), and a bending portion (3c) extending 
from the inner cylindrical portion (3b), bending to- 45 
wards a center thereof , and fixing the ignitor (30) by 
caulking. 

6. The gas generator according to claim 1 , wherein a 
relation of an outside diameter (D) of the side cylin- 50 
der (1) and a length (L) from the upper lid (2) to an 
outer surface of the lower lid (3) is L/D ^ 1 . 

7. The gas generator according to claim 1 , wherein the 
gas generating agent (6) is an organic-compound 55 
gas generating agent of which main component is 

a nitrogen containing organic compound. 
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